INTRODUCTION
Rheumatoid arthritis (RA) is a chronic inflammatory disease characterized by joint swelling, joint tenderness, and destruction of synovial joints, leading to severe disability and premature mortality. [1] [2] [3] Classically, osteoarthritis (OA), unlike RA, is defined as an inherently noninflammatory disorder of movable joints characterized by deterioration of articular cartilage and the formation of new bone at the joint surfaces and margins. [4] Cytokines are protein messengers that convey information between and within the cells via specific cell surface receptor molecules. The release of specific cytokines into the systemic circulation has been observed in a variety of inflammatory diseases including RA. Their concentration levels usually reflect disease severity and prognosis. Cytokines are also divided into proinflammatory cytokines [tumour necrosis factor-alpha (TNF-α), interferon-gamma (IFN-γ), interleukin (IL)-1, IL-2, IL-6, IL-8, IL-12 and IL-18], anti-inflammatory cytokines (IL-4, IL-10) and regulatory cytokines [transforming growth factor beta (TGF-β)]. According to classification of cytokines based on standard practice used in study of RA, IL-10 and TGF-β are classified as regulatory cytokine. [5, 6] In RA, the balance between pro-inflammatory and anti-inflammatory cytokines determines the degree and extent of inflammation, and thus can lead to different clinical effects.
T helper cells can be subdivided into two subpopulations defined broadly by the cytokines they produce . Th1 cells  secrete IFN-γ, TNF-α and IL-2 whereas Th2 secrete IL-4,  IL-13 and IL-10 . [7, 8] The overproduction of cytokines and growth factors from the inflamed synovium may play a role in the pathophysiology of OA. The low-grade OA synovitis is itself cytokine-driven, although the levels of proinflammatory cytokines are lower than in rheumatoid arthritis (RA). In particular, TNF-α and IL -1 have been suggested as key players in OA pathogenesis, both in synovial inflammation and in activation of chondrocytes. [9] [10] [11] 
MATERIALS AND METHODS
The present study conducted in department of medicine and orthopedics, Jawaharlal Nehru Medical college and hospital. Study comprised of 70 patients of arthritis, out of which, 40 (57.14%) patients were of RA and 30 (42.86%) patients were of OA. Patients fulfilling the Revised ARA Criteria for the Classification of Rheumatoid Arthritis [12, 13] are diagnosed as a case of RA and recruited for study. Patients fulfilling the clinical and radiological features of OA included in the study, as diagnosis is made with reasonable certainty based on history and clinical examinations. [14, 15] Patients having psoriatic arthritis, connective tissue disorder (like SLE),Gout, hemophilic arthritis, diabetes mellitus, ANA positive and on DMARDs are excluded from the study. Synovial fluid was aspirated from the knee joint under aseptic precaution and stored at (−70°C) for cytokine estimation. Blood was collected by venipuncture and serum was separated by centrifugation, stored at (−70°C) for cytokine estimation. Rheumatoid factor positivity estimated using (RHELAX RF) kit following the manufacturers' instructions. Study was approved by institutional ethical committee. Cytokine assay estimated using Western Blot ( Immuno-blot transfer). Minimum detection levels of cytokines in blood as well as in synovial fluid were IL-1 ≥ 30 pg/ml, IL-2 ≥ 30 pg/ ml, IFN-γ ≥ 10 pg/ml, TNF-α ≥ 30 pg/ml, TGF-β ≥ 20 mg/ml, IL-4 ≥ 25pg/ml, IL-10 ≥ 10 pg/ml.
Sta s cal analysis
Analysis was performed using Statistical Package for the Social Sciences software (SPSS version 16.0, Chicago, IL). Continuous variables were expressed as mean ± standard deviation (Gaussian distribution) or range and frequency data was expressed as percentage. Unpaired 't' test for independent samples was used in comparing continuous data between two groups. All P values were two tailed and values of <0.05 were considered to indicate statistical significance. All confidence intervals were calculated at 95% level.
RESULTS

Age and sex wise distribu on
Out of 70 cases studied, 26 (37.14%) were males and 44 (62.86%) were females. Arthritis is commonly seen in females than males. Among the RA patients (40), there were 28 (70%) females and 12 (30%) males with 2.3:1 sex ratio (F: M) and in osteoarthritis, the sex ratio was 1.1:1 comprising of 16 (53.33%) females and 14 (46.67%) males. In RA, maximum patients were between 31-40 years of age group, whereas in OA maximum patients were in 51-60 years of age group [ Figure 1 ]. Mean age of OA patients (53.75 years) was more than RA (42.87 years). In total, 40 patients were of RA, 24(60%) were of rheumatoid factor positive.
Comparison of cytokine profi le in blood
On comparison of cytokine profile in blood, proinflammatory cytokines (IL-1, IL-2, IFN-γ), anti-inflammatory cytokine IL-4 and IL-10, regulatory cytokine TGF-β blood levels were raised in RA patients as compared with OA patients i.e. highly significant (P < 0.01). TNF-α (proinflammatory cytokine) levels were also raised in RA patients as compared with OA patients i.e. significant (P < 0.05) [ Table 1 and Figure 2a -c].
Comparison of cytokine profi le in synovial fl uid On comparison of cytokine profile in synovial fluid, proinflammatory cytokines (IL-1, IL-2, IFN-γ, TNF-α), anti-inflammatory cytokines (IL-4 and IL-10), regulatory cytokine TGF-β of synovial fluid levels were raised in RA patients as compared with osteoarthritis patients i.e. highly significant (P < 0.01) [ Table 2 and Figure 3a -c]. 
DISCUSSION
Arthritis in general is commonly seen in females than males. This is consistent with information provided by USA National Center for Biotechnology Information 2010. In RA, the sex ratio (M: F) was 1: 2.3 whereas in OA, the sex ratio was 1: 1.1. Most of the studies (Gabriel et al, Symmons et al, Alamanos and Drosos) show that females are two-three times more likely to develop RA compared with males. [16] [17] [18] The
Framingham Knee Osteoarthritis study suggests that knee osteoarthritis increases in prevalence throughout the elderly years, more so in women than in Men. [19] Guillemin et al, Shichikawa et al, Alamanos and Drosos, and most epidemiological studies suggest an age of disease onset during or after the fifth decade of life. [18, 20, 21] Our study have almost similar results as shown by these epidemiological studies mentioned.
Blood cytokines
On comparing blood cytokine profile in both group, proinflammatory cytokines (IL-1, IL-2, IFN-γ), antiinflammatory cytokines (IL-4 and IL-10), regulatory cytokine (TGF-β) blood levels were raised in RA patients as compared to osteoarthritis patients i.e. statistically highly significant (P < 0.01). TNF-α (proinflammatory cytokine) levels were also raised in RA patients as compared to osteoarthritis patients i.e. statistically significant (P < 0.05). Paramalingam et al, studied in vivo pro and anti-inflammatory cytokines in normal and patients with RA and observed that the pro-inflammatory cytokines were significantly elevated in RA patients as compared to control while anti-inflammatory cytokines were not elevated. [22] Fong et al, observed the cytokine concentrations in the synovial fluid and plasma of RA patients and compared it with other arthritic lesions like osteoarthritis. His findings suggest that plasma cytokines levels may reflect synovial levels. In his study, synovial fluid and plasma concentrations of IL-1 alpha, IL-2, TNF-alpha, interferonalpha (IF-alpha) and interferon-gamma (IF-gamma) were measured. There were no differences in the IFN-alpha, IFN-gamma or TNF-alpha levels between groups but IL-1and IL-2 were significantly raised in RA as compared to other arthritic lesions. There was difference in observation regarding cytokine levels on comparing with other arthritic lesions. [23] Petrovic-Rackov et al, studied the cytokines in RA and OA patients. There results have shown that IL-18, IL-15, IL-12 and TNF-alpha levels in Serum (S) and synovial fluid (SF) of patients with RA were significantly higher than the levels obtain from patients with OA (P < 0.01). [24] Observation regarding TNF-α was almost similar in our study.
In OA patients, mean TNF-α levels (115.7 pg/ml in SF and 80.34 pg/ml in blood) were markedly raised although less than RA patients (minimum detection limit 30 pg/ml). Our finding supported by the fact that TNF-α and IL-1 have been suggested as key players in OA pathogenesis. [9] Future directions in the research and treatment of osteoarthritis will be based on the emerging picture of pathophysiological events by cytokines that modulate the initiation and progression of OA.
Synovial fl uid cytokines
On comparing synovial fluid cytokine profile in both groups, proinflammatory cytokines (IL-1, IL-2, IFN-γ, TNF-α), anti-inflammatory cytokine IL-4 and IL-10, regulatory cytokine TGF-β synovial fluid levels were raised in RA patients as compared to osteoarthritis patients i.e. statistically highly significant (P < 0.01). Our finding of high IL-1 and TNF-α levels in synovial fluid of RA patients correlated with study conducted by Lettesjo et al. [25] This is in accordance with work done by Dinarello et al, where it was shown that TNF-α stimulates IL-1 production and that TNF-α and IL-1 act synergistically. [26] Gerald Partsch et al, investigated the concentrations of T cell derived cytokines in the synovial fluids of patients with psoriatic arthritis (PsA) in comparison with RA and OA. Results shows that Th1 type cytokines (IL2, TNF β, and INFγ) and Th2 type cytokines (IL4, IL10) were present in higher concentration in RA patients while in OA patients synovial fluid generally lacked any detectable T cell cytokines altogether.
[27] Schlaak et al, studied different cytokine profiles in the synovial fluid of patients with osteoarthritis, RA and seronegative spondylarthropathies. Their data shows that compared to patients with OA, all cytokines (IL-1 alpha, IL-1 beta, IL-4, IL-6, IL-8, IL-10, IL-12, TNF-alpha, TGF-beta 1 and IFN-gamma) were found in higher levels in patients with RA. [15] Steiner et al studied cytokine production by synovial T cells in RA and comparison with OA and revealed the facts that almost 60% of RA sera contained at least one of the cytokines investigated, although in low concentrations, whereas cytokines were generally not detectable in sera from OA patients. In contrast, cytokines were found in virtually all SF. Majority of SF from RA patients contained IFN-gamma (median level 17 pg/ml) in addition to the monokines IL-6 (4700 pg/ml) and TNF-alpha (157 pg/ml). Cytokine expression was also revealed in study particularly IL-2 and IFN-gamma, and to a lesser extent also IL-4. [28] Ridderstad et al, studied cytokines in RA and proposed that macrophage-derived cytokines such as IL-1, TNF-alpha, have usually been detected in large quantities, whereas T cell produced cytokines (IL-2, IL-4, IFN-gamma) are absent or present in small quantities. [29] Our observation was similar regarding IL-1, TNF-alpha levels but not consistent with fact that T cell produced cytokines (IL-2, IL-4, IFN-gamma) are absent or present in small quantities in this study. Our study shows that both Th1 and Th2 cells derived as well as IL-1 and TNF-alpha levels (both blood as well as synovial fluid) were significantly raised in RA as compared with osteoarthritis patients. Thus, high levels of these substances have been found in inflammatory arthropathies, in particular in those characterized by a more aggressive and destructive outcome, such as RA.
CONCLUSION
In keeping with their role, the determination of cytokines in synovial fluid may be proposed for clinical purposes, including both diagnostic as well as prognostic assessments. Furthermore, as some of these cytokines may reflect disease activity, their determination may also be useful in the evaluation of therapy. In this study, we have tried to examine the role of a variety cytokines in the pathogenesis of rheumatoid arthritis (RA) and osteoarthritis (OA), which might be useful for future possible applications in the treatment of these diseases. Recent data on the cytokine profile in RA and OA implies that alternative treatment strategies should be considered.
